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1 . A mettt^d of forming an isolation stnicture for a semiconductor device, 
comprising: 

providing a layered structure^comprising a semiconductor substrate, a dielectric layer, 

and a buffer film layer; 
etching said layered structure throi^h said baft^ film layer, through said dielectric 

layer, and into said semicpndul^or substrate to define a trench having sidewalls 

and a bottom; 

forming an oxide layer on exposed portion^\pf said septf^onductor substrate within said 
trench; 

selectively etching a portion of said buffer film Wer; 

applying a layer of isolation material over said buffer film layer to fill said trench; 
removing a portion of said isolation material layer ab^ve said buffer film layer; and 
removing said buffer film layer. 

2. The method of claim 1, wherein forming said oxide layer includes 
thermal oxidation of\aid exposed portions of said semiconductor substrate within said 
trench. \ 



3. The method of claim 1, wherein 
I mffu film layei include huik o n U d and vertical etchinf 



selectively etching said portion of said 
of said buffci film laye r. 



4. The method of claim 3, wherein selectively etching said buffer film layer 
portion results in a portion M said buffer film layer remaining on said semiconductor 
substrate and extending a predetermined distance from said trench. 



ling a prede 
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5. The 
material layer 



t 

lieV 



nethod of claim 1, further including annealing said isolation 



emiconductor device formed by the method 
semiconductor substrate, a dielectric layer, 



6. An isolation structure for a : 
comprising: 

providing a layered structure comprising a 

and a buffer film layer; 
etching said layered structure through saidf buffer film layer, through said dielectric 

layer, and into said semiconductor substrate to define a trench having sidewalls 

and a bottom; I 
forming an oxide layer on exposed portions of said semiconductor substrate within said 

trench; 

selectively etching a portion of said buffer film layer; 

applying a layer of isolation material ovir said buffer film layer to fill said trench; 



removing a portion of said isolation mj 
removing said buffer film layer. 



7. The isolation structure of 
includes thermal oxidation of said expo; 
within said trench. 




8. The isolation staicture 
portion of said buffer film layer include^ 
film layer. 



9. The isolation structure o\ 
film layer portion results in a portion o 
semiconductor substrate and extending i 



Ml layer above said buffer film layer; and 



claim 6, wherein forming said oxide layer 
ed portions of said semiconductor substrate 



ofl claim 6, wherein selectively etching said 
horizontal and vertical etching of said buffer 



claim 8, wherein selectively etching said buffer 
said buffer film layer remaining on said 
predetermined distance from said trench. 
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10. The isolation structure of jttaun 6, formed by a method further 
comprising annealing said isolation m^nal layer. 



ru 
in 

y3 



_L0_ 



11. A method of forming a capped shallow trench isolation structure for a 
5 semiconductor device, cor 

providing a layered structure Gomprising a semiconductor substrate, a dielectric layer, 

and a buffer film layer; 
etching said layered structure th^oul§^a4d-bt^K^ film layer, through said dielectric 

layer, and into said semicpfidi^tor substrate to define a trench having sidewalls 
10 and a bottom; 

forming an oxide layer on expcfsed portions of said semiconductor substrate within said 

trench sidewalls and saiij trench 
selectively etching a portion of said buffer filrfi layer to expe^e opposing trench edges 
at an intersection of said trenchsidewatts^^^ upper surface of said 
15 semiconductor substrate; 

applying a layer of isolation material over said buffeXfilm layer to fill said trench; 
removing a portion of said isolation material layer above said buffer ftlm layer; 
removing said buffer film layer; and 
etching said isolation material to form said capped shallow trbxich isolation structure. 



12. The method of claim 11, wherein forming said oxide layer includes 
thermal oxidation of saiayexposed portions of said semiconductor substrate within said 
trench. 




25 



13. The method of claim 11, wherein selectively etching said portion of said 
buffer film laju iiiiluilus h or izontal and vertical ctchiiig of said buffor film Inyor. — • 
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14. The method ofclaim 13, wherein selectively etching said buffer film 
layer portion results in abortion of said buffer film layer remaining on said 
semiconductor substrate and extending a predetermined distance from said trench. 



15. 

material layer. 



The metho^of claim 1 1 , further including annealing said isolation 



16. The melKod of claim 1 1 , wherein said capped shallow trench isolation 
structure includes/lodges which extend a predetermined distance over said upper surface 
of said semiccxWuctor substrate adjacent said opposing trench edges. 

17. The method of claim 16, wherein said ledges extend over said upper 
surface of said semiconductor substrate between about 50 and 150A. 



18. A capped shallow trench isolation ktructure formed by the method 
comprising: 

providing a layered structure comprising a semiconductor substrate, a dielectric layer, 

and a buffer film layer; 
etching said layered structure through said buffer film layer, through said dielectric 

layer, and into said semiconductor J^g^trate to define a trench having sidewalls 

and a bottom; 

forming an oxide layer on exposed portions of said semiconductor substrate within said 

trench sidewalls and said trench bottom; 
selectively etching a portion of said bufferf film layer to expose opposing trench edges 

at an intersection of said trench spewalls and an upper surface of said 

semiconductor substrate; II 
applying a layer of isolation material cier said buffer film layer to fill said trench; 
removing a portion of said isolation qjpterial layer above said buffer film layer; 



TRASK, BRITT & ROSSA 
ATTY. REF. NO. 2269-291 9 US (96 -04 99) 




removing said buffer film layer 
etching said isolation material to 



;aAi 
o form 



said capped shallow trench isolation structure. 



19. The capped shallow t 
forming said oxide layer includes th 



semiconductor substrate within said trench 



ench isolation structure of claim 18, wherein 
rmal oxidation of said exposed portions of said 



i 



20. The capped shallow 
selectively etching said portion of sai^ 
etching of said buffer film layer. 



21. 



trench isolation structure of claim 18, wherein 

buffer film layer includes horizontal and vertical 



selectively etching said buffer filnj 



The capped shallovvjiraktusolation structure of claim 20, wherein 

layer jprtion results in a portion of said buffer film 
layer remaining on said semiconductor substrate and extending a predetermined 
distance from said trench. * 



22. The capped shallow trenchjisolation structure of claim 18, formed by a 
method comprising annealing said isolation material layer. 



23. The capped shallow trench isolation structure of claim 18, wherein said 
capped shallow trench isolation structure iiiludes ledges which extend a predetermined 
distance over said upper surface of said semiconductor substrate adjacent said opposing 
trench edges. 



24. The capped shallow trench isoMion structure of claim 23, wherein said 
ledges extend over said semiconductor substrafe between about 50 and 150A. 
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25^ A method ^f forming an isolation structure on^semiconductor device 
layered structure including ^semiconductor substrate, a dielectric layer, and a buffer 



10 



a trench through said buffer film layer, said 
onductor substrate, wherein an oxide layer is 
said semiconductor substrate within said trench, 



film layer, said layered stnictu 
dielectric layer, and into said 
formed on exposed portions 
comprising: 

selectively etching a portion of saicftmffei^lm layer; 
applying a layer of isolation material over sak buffer film layer to fill said trench; 
removing a portion of said isolation material lay^r above said buffer film layer; and 
removing said buffer film layer. 




26. The method of claim 25, wherein selectively etching said portion of said 
buffer film - layor includes horizontal and vertical U Jiing u f said buffu film layC r. 

27. The method o^claim 26, wherein selectively etching said buffer film 
layer portion results in a p6rtion of said buffer film layer remaining on said 
semiconductor substrat/and extending a predetermined distance from said trench. 

28. The m\thod of claim 25, further including annealing said isolation 
material layer. 

29. An isolation structure for a semiconductor device layered structure 
including a semiconductor substrate, a dielectric layer, and a buffer film layer, said 
layered structure including a trench throug/said buffer film layer, said dielectric layer, 



25 and into said semiconductor substrate, wtLkfl an oxide layer is formed on exposed 
portions of said semiconductor substratefyithin said trench, formed by the method 
comprising: 

selectively etching a portion of said buffer film layer; 
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applying a layer of isolation material over sa^d buffer film layer to fill said trench; 
removing a portion of said isola 
removing said buffer film layer, 



removing a portion of said isolation materia/ layer above said buffer film layer; and 




30. The isolation structure of claim 29, wherein selectively etching said 
portion of said buffer film layer include ^horizontal and vertical etching of said buffer 
film layer. 

31. The isolation stnicture/ofjblaim 30, wherein selectively etching said 
buffer film layer portion results in apportion of said buffer film layer remaining on said 
semiconductor substrate and extending a predetermined distance from said trench. 

32. The isolation structure of claim 29, formed by a method further 
comprising annealing said isolatio| material layer. 



33. A method of forming a capped shallow trench isolation structure for a 
semiconductor device layered structure including a semiconductor substrate, a dielectric 
layer, and a buffer film layer, saidv layered structure including a trench through said 
buffer film layer, said dielectric lay&r, and lutto said semiconductor substrate, wherein 
an oxide layer is formed on exposed pWions of said semiconductor substrate within 
said trench, comprising: 

selectively etching a portion of said buffeV film layer to^expose opposing trench edges 
at an intersection of said treiKMjand\}n ujjpcfr surface of said semiconductor 
substrate; 

applying a layer of isolation material over said suffer film layer to fill said trench; 
removing a portion of said isolation material layer above said buffer film layer; 
removing said buffer film layer;. and 
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etching said isolation material to forftKgaid capped shallow trench isolation structure. 



34. The method of claim 33, wherein selectively etching said portion of said 
btrffe pfiliil l a 7e rinclfirarh e i iM > i i L . tl a nd wi l h ,i h:fcl\ing Uf sai d biillei hliii layel'.* 



35. The methockbf claim 34, wherein selectively etching said buffer film 
layer portion results iu4 portion of said buffer film layer remaining on said 
semiconductor su^trate and extending a predetermined distance from said trench. 

36. The metlfcd of claim 33, further including annealing said isolation 
material layer. 

37. The method of cl^im 33, wherein said capped shallow trench isolation 
structure includes ledges which extend a predetermined distance over said upper surface 
of said semiconductor stfostrate adjacent said opposing trench edges. 

38. The methofi of claim 37, wherein said ledges extend over said upper 
surface of said semiconductor substrate between about 50 and 150 A. 

39. A capped shallow trench isolation Structure for a semiconductor device 
layered structure including a semiconductor substrate, a dielectric layer, and a buffer 
film layer, said layered structure including a /trench through said buffer film layer, said 
dielectric layer, and into said semiconducto^l5strate, wherein an oxide layer is 

formed on exposed portions of said semicc/ndiictor substrate within said trench, formed 

// 

by the method comprising: B 

selectively etching a portion of said buffer film layer to expose opposing trench edges 
at an intersection of said trench aiid an upper surface of said semiconductor 
substrate; 
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applying a layer of isolation material over said b liTfer film layer to fill said trench; 
removing a portion of said isolation material layfcr above said buffer film layer; 
removing said buffer film layer; and / 

etching said isolation material to form said capped shallow trench isolation structure. 

40. The capped shallow trench isolation structure of claim 39, wherein 
selectively etching said portion of said buffer film layer includes horizontal and vertical 
etching of said buffer film layer. 

41 . The capped shallow trench isolation structure of claim 40, wherein 
selectively etching said buffer film layeiportion results in a portion of said buffer film 
layer remaining on said semiconductor substrate and extending a predetermined 
distance from said trench. 




42. The capped shallow tifeiuij isolation structure of claim 39, formed by a 

\ J 

method comprising annealing said isolation material layer. 



43 The capped shallow trench isolation structure of claim 39, wherein said 

// 

capped shallow trench isolation structure includes ledges which extend a predetermined 

// 

distance over said upper surface of said semiconductor substrate adjacent said opposing 
trench edges. | 

44. The capped shallowftrench isolation structure of claim 43, wherein said 
ledges extend over said semiconductor substrate between about 50 and 150A. 



45. A shallow trench isolation structure, having integral ledges which extend 
a predetermined distance from apench formed in a semiconductor device layered 
structure including a semiconductor substrate, a dielectric layer, and a buffer film 
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layer, said trench extending through said buffer filrrf layer, said dielectric layer, and 

rrfetl 



into said semiconductor substrate, formed by the method comprising: 
forming an oxide layer on exposed portions of said semiconductor substrate within said 
trench; 

selectively etching a portion of said buffer filrrf layer to expose opposing trench edges 
at an intersection of said trench and aiy upper surface of said semiconductor 
substrate; 

applying a layer of isolation material over slid buffer film layer to fill said trench; 
removing a portion of said isolation material layer above said buffer film layer; 
removing said buffer film layer; and 

etching said isolation material to form sa&/a|ped shallow trench isolation structure. 

46. The shallow trench isolation structure of claim 45, wherein forming said 

Ft i 

oxide layer includes thermal oxidatioy pf saijl exposed portions of said semiconductor 
substrate within said trench. 

47. The shallow trench isolation structure of claim 45, wherein selectively 
etching said portion of said buffer film layer includes horizontal and vertical etching of 
said buffer film layer. 

48. The shallow trenchftsolation structure of claim 47, wherein selectively 



etching said buffer film layer portion results in a portion of said buffer film layer 
remaining on said scmiconducto^substrate and extending a predetermined distance 
from said trench. // 



49. The shallow trejich isolation structure of claim 45, formed by a method 
comprising annealing said isolation material layer. 
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50. The shallow trench isolation structiie of claim 45, wherein said ledges 
extend over said semiconductor substrate between about 50 and 150A. 

51. A capped shallow trench isolation staicture comprising a homogenous 
isolation material disposed within a trench inMbmiconductor substrate, wherein said 
homogenous isolation material includes led^^Kich extend a predetermined distance 
over an upper surface of said semicondu^or ^ubstrate from said trench. 

52. The capped shallow trencly isolation structure of claim 51, wherein said 
ledges extend over said semiconductor substrate between about 50 and 150 A from said 
trench. 
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